Abstract: Fruit seasonality remains so far one of the priorities of agricultural research and development in the Democratic
INTRODUCTION
Given the socio-economic realities of various developing countries (insufficient or non-existent income, scarcity of employment, chronic food insecurity, etc.) among which is included the Democratic Republic of the Congo (DRC), the population in order to maintain its survival has developed diverse lucrative activities among which the exploitation of non-timber forest products (NWFPs) (Ndjebet 1997 , Sene 2001 , Biloso 2006 . According to Tollens (2003) , the economic growth for the poor appears as a prescriptive side of neoliberal epistemology for the improvement of the well-being of populations, accompanied by a reduction of poverty. In this perspective, the promotion of economic sectors in which the poor are active has become a miracle recipe for poverty reduction. In Sub-Saharan Africa, a significant proportion of poor lives on the exploitation of natural resources. Besides lumber, energy wood, forest, grassland and aquatic ecosystems deliver products that are commonly needed and sold in most major consumption centers. These products are resources of various and indispensable utilities (Tchatat et al. 1999) .
The current food crisis and the continuing deterioration of the health status of the Congolese population in general and of Kinshasa city, in particular, are among the causes of strong pressure on natural environments including forests. In the long run, these may create scarcity or disappearance of certain resources and cause drought, erosion and desertification. On the other hand, according to FAO, the uncontrolled exploitation of natural resources could severely limit future prospects for the economic growth for the poor and development (FAO 2001) . This suggests that the sustainable and rational exploitation of natural resources could contribute, not only to the preservation of a significant part of the biodiversity of ecosystems in peri-urban and rural areas of Kinshasa city but also to the improvement of the fate of many local communities. Through the income generation and the equitable distribution of richness from the exploitation of natural resources. The country is going through a crisis that has reached a critical nutritional threshold today. The Congolese population is malnourished and, lacking enough food in quantity and quality, draws what they need from their natural environment: these are the products of the biodiversity provided by wild flora and fauna as well as agricultural commodities. This production has been tested for more than 20 years by the climatic changes that the country undergoes, without forgetting the agricultural production threatened in the same way with consequently the fall in yield resulting from the disturbance of the agricultural calendar. Fruits are essential to the body and contribute to its development with its vitamin intake including vitamin C which is in large quantities, minerals precisely electrolytes, dietary fibers and antioxidants (phytochemicals) which prevent against cancer and ageing (Muraki et al. 2013 , Dhandevi & Jeewon 2015 . The only problem with fruits is that most people do not know how to consume them in order to effectively assimilate nutrients (Combe 1982) . Several studies reported that there is an association between low intake of fruits with chronic diseases like cardiovascular diseases, blood pressure, hypercholesterolemia, osteoporosis, many cancers, chronic obstructive pulmonary diseases, respiratory problems as well as mental health (Adebawo et al. 2006 , Park et al. 2011 , Payne et al. 2012 , Dhandevi & Jeewon 2015 .
Fruits are the best foods that are consumed in order to protect the body against heart disease for instance and many others diseases; they contain bioflavonoids that can prevent the thickening of blood as well as the obstruction of arteries. In addition, they strengthen capillaries and fragile capillaries are almost the cause of internal bleeding and heart attacks (Merlin 2012) . Fruits are mainly composed of fructose as the main sugar (which can be easily converted into glucose), the rest is mainly water (90 to 95%) (Merlin 2012) . Fruits are a group of foods that should not be missed in your diet because of their high fiber, vitamin and mineral contents and are excellent for maintaining regular bowel movements and skin health, hair and all our organs (Merlin 2012) . Fruits are consumed by many groups of animals, with many examples of coevolution and most of the terrestrial mammals like fruits, even among which are supposed to be carnivorous. In the great apes, their share in the diet may suggest that which concerned the Australopithecus and the first Homo (Muraki et al. 2013) . This is why in the present work, it was a question of knowing the seasonality of fruits available and marketed in different markets of Kinshasa, which was oriented in the identification of the fruits on the markets as well as their source of origin. The main objective was to know the seasonality of fruits present in various markets of Kinshasa. The specific objectives were to make an inventory of the fruits sold in four markets of Mont-Ngafula township (Kinshasa city) each month pending 2016, establish the list of the fluctuation of fruits as well as identify their sources of origin. The seasonality of fruits in the markets of Kinshasa is not scientifically determined; this shows the significance of this research. Practically, this study allows to know the correct period (the availability) of having a fruit in the market.
MATERIAL AND METHODS

Study area
The Mont-Ngafula township is located in the southwest of Kinshasa city. It is bounded in the North by Makala, Selembao, Lemba and Kisenso townships; in the South by Kasangulu Territory (Kongo-Central Province); in the East by Ndjili, Kimbanseke and N'sele townships; and in the West by Ngaliema township and the Republic of Congo (Brazzaville). Mont-Ngafula township has an area of 358.90 km 2 and has a mild tropical warm and humid tropical climate that originates from hill breezes at a certain time of the day, blow from low valleys to peaks in there bringing certain freshness. Two types of soils characterize the aforementioned township, namely the soils of hills and those of valleys. In fact, the hilly soils are covered by the soft, whitish sandstone where there is a predominance of fine ocher-yellow sand while the second seems to be the most fertile and therefore consist of silt. This explains the high concentration of agricultural activities in valleys such as Funa, Lukaya and Lukunga. Mont-Ngafula township has a wooded and grassy savannah and it is a derived savannah of anthropic origin. It has to be noted that Mont-Ngafula township is drained by a multitude of small rivers South-North direction that flow into the Congo River in the west and the N'djili River in the east.
Material
The biological material used for the current survey was samples of food fruits collected in four markets in the western part of Kinshasa city notably UPN, Matadi-Kibala, Cité Pumbu and Masanga-Mbila.
Methodology
For the current study, the direct interview survey and direct observation were used as well as the literature search. After the site exploration, the next step was the interview, using a pre-elaborated questionnaire. The use of more than one market was an appropriate strategy in order to verify the veracity of the information received from various informants. In our surveys, the following information was needed: the fruits found on the market, their use, the techniques for preserving products, the ecological environment in which the products (fruits) were collected, the provenance, and finally any other relevant additional information. The survey was carried out between January and June 2016 in the Lukunga district, particularly in Mont-Ngafula township and 100 vendors of fruits in selected markets were interviewed in total.
Collection and plant identification for herbarium formation
The constitution of a reference herbarium is a necessary basis in any floristic inventory study. We bought leafy plants sold by different informants to construct a herbarium, this allowed us to identify some plants on the field. To ensure the correct determination of these plants, the main floristic works of the neighboring countries and Central Africa namely the Flora of Gabon, the Central African Flora, the Flora of Cameroon and the Flora of the Belgium-Congo was used. The ascertaining of our determinations were compared with specimens kept at the Herbarium, in the Department of Biology, Faculty of Science, University of Kinshasa.
RESULTS
Socio-demographic characteristics of informants
The socio-demographic characteristics of informants considered in the current survey are gender and marital status ( Fig. 1 ). The above figure shows that the majority of vendors are female because they are predominant in selected markets. The percentage of female vendors of the UPN, Matadi Kibala, Cité Pumbu and MasangaMbila markets are 100%, 80%, 100% and 75% respectively. This explains that the exploitation and sale of fruits are the responsibility of females than males. The figure 2 shows that married people represent the large group of vendors of NWFPs in these markets and their proportion is as follows: UPN market (46.9%), Matadi-Kibala market (40%), Cité Pumbu market (53%) and Masanga-Mbila market (50%).
The other groups namely bachelors and divorced are represented as follows in different markets. According to the markets, the proportion of bachelors ranges between 26.9% and 40.6% while the proportion of divorced ranges between 9.4% and 30%. Unfortunately, during the interview, no widows were recorded. It is obvious that the fruit trade is a function of the marital status of the vendor. Married people have significant social security contributions; henceforth the need to resort to an income-generating activity compared to bachelors and divorced people.
Diversity and nomenclature of fruits
In the current survey, about twenty fruits on sale in different markets were recorded (Table 1 ; Fig. 3 ) and these fruits belong to 22 families dominated by Anacardiaceae and Rutaceae families. The general situation of fruits recorded over six months is presented in tables 1 and 2 below. It was observed that in February presents a greater variety of fruits than the month of June. It should also be noted that papaya, banana, coconut and apples were present from January to June while mangosteens, fewer passion fruits, rambutan and pink apples were only present in January and February.
Characteristics of vendors activities
Commercial activity: To understand the commercial activity taking place in different markets surveyed is necessary because it allows knowing if these vendors sell only fruits or fruits along with other products (Table 3) . It can be observed from the above table that 100% of fruit vendors sell exclusively fruits and they don't sell any other products than fruits.
Duration in the activity: The duration in the activity explains the time that the respondents spent in this activity.
The distribution following the duration of vendors' activity is presented in figure 4 . As shown in the above figure, a large majority of vendors were in this activity for more than 10 years as observed at Matadi-Kibala market (70%), Cité-Pumbu market (53.8%) and Masanga-Mbila market (37.5%) except for the UPN market where a proportion of 21% was found for this category. The UPN market was dominated by vendors (31.3%) having an experience of less than 5 years in exerting this activity. This explains the deterioration of socio-economic conditions that are driving many people into the informal commercial sector for their survival. Storage method: This allows to determine how various fruits identified are preserved from the purchase to sale.
Some fruits are still immature at the time of purchase and are preserved so that they can ripe at the time of sale (Fig. 5) . The figure above gives the distribution in the set of fruits according to their preservation method. It shows that that most of fruits sold in these markets are preserved in the bag (UPN market, 28.1%; Matadi Kibala market, 70%; Cite Pumbu market, 46%; Masanga Mbila market, 37.5%). Meanwhile, a smaller portion of these fruits are kept in the plastic bag as follows: 3.1%, (UPN); 10%, (Matadi Kibala), 2%, (Cite Pumbu) and 6.3% (Masanga Mbila). Fruits cannot be stored for a long time for fear that they will rot.
It should be noted that some fruits such as safou and cola nuts have special preservation methods that are not mentioned in the figure above. Safou are sensitive to heat that is why they are kept outdoors while cola nuts prefer humidity, thus they are buried to be well preserved. Bananas, Plantains and papaya can also be stored in the open air but the only problem with this method is that it takes longer. Duration of fruit conservation: The duration of fruit conservation sold in selected markets is given in figure 6 below. From the above figure, it is clearly shown that a large proportion of fruit is stored in less than 5 days distributed as follows in different markets respectively: UPN (40.6%), Matadi-Kibala (90%), Cité Pumbu (80%) and 56.6%, Masanga-Mbila market (56.6.%). Fruits kept for less than 2 days have a high proportion in the UPN market (40.6%) as well.
Source of fruit: During the 6-month survey period, a question was asked to the vendors about the origin of fruit sold. In general, these fruits originate from the province of Kongo Central which is the nearest province to Kinshasa city especially to Mont-Ngafula township.
Availability of fruits in selected markets
The availability of fruits in selected markets is presented in tables (4-7) below. January  February  March  April  May  June  1  African Eggplant  ------2  Avocado  ------3  Banana  +  +  +  +  +  +  4  Bush butter tree  ------5  Carambola  ------6  Coconut  +  +  +  +  +  +  7  Congo rubber  ------8  Custard apple  ------9  Golden apple  ------10 Grape  ------11 Grapefruit  --+  +  +  -12 Guava  ------13 Kola nut  ------14 Lemon  --+  +  +  -15 Mangosteen  ------16 Meleguette  ------17 Orange  --+  +  +  -18 Papaya  ------19 Passion fruit  ------20 Pear  ------21 Pineapple  +  +  +  +  --22 Plantain  +  +  +  +  +  +  23 Rambutan  ------24 Red/Green apple  ------25 Tangerine  --+ January  February  March  April  May  June  1  African Eggplant  ------2  Avocado  -+  ----3  Banana  +  +  +  +  +  +  4  Bush butter tree  +  +  +  ---5  Carambola  ------6  Coconut  ------7  Congo rubber  +  +  ----8  Custard apple  ------9 Golden apple +  5  Carambola  ------6  Coconut  ------7  Congo rubber  +  +  ----8  Custard apple  ------9  Golden apple  +  +  ----10 Grape  ------11 Grape fruit  --+  +  +  -12 Guava  ------13 Kola nut  ------14 Lemon  ------15 Mangosteen  +  +  ----16 Meleguette  ------17 Orange  --+  +  +  -18 Papaya  ------19 Passion fruit  ------20 Pear  ------21 Pineappple  +  +  +  ---22 Plantain  +  +  +  +  +  +  23 Rambutan  +  +  ----24 Red or green apple  +  +  ----25 Tangerine  --+ From the table 4, it is clearly shown that only six fruits were present on the UPN market. These include African Eggplant, Avocado, Banana, Coconut, Pineapple and Plantain. While the others were present for only a few months, hence their seasonality. Table 5 reveals that some fruits were present at the Matadi-Kibala market during all the six months of the survey namely Banana, Coconut and Plantain. Compared to the UPN market, there are many fruits missing at this market. This may be due to the quality of the customer base found in this market. In the market of Cité-Pumbu only two fruits are present throughout the six months i.e. Banana and Plantain (Table 6 ). This also proves that the clientele is not interested in fruits, hence the lack of interest of vendors to devote themselves to this activity. The market of Masanga-Mbila also has only two fruits (Banana and Plantain) for the six months (Table 7) .
SN Fruits
The almost same situation in the markets of Matadi-Kibala, Cité-Pumbu and Masanga-Mbila shows that customers of these markets do not have much interest in fruit consumption. These results do not prove that the fruits are absent, since they are found in the UPN market, but they only prove the quality of the present customer base, which is that UPN vendors have a different customer base than three other markets.
DISCUSSION
NWFPs remains one of the main sources of food, medicine and income for rural and urban populations in Central Africa. However, different approaches namely the study of marketing and sustainable management have been used in sub-tropical Africa, Asia and America. There are various approaches used for the exploitation of NWFPs, and our focus was on the ethnoecology approach. This survey showed us that the sale of fruits is more exercised by women than men. However, it emphasizes that in production areas, men are responsible for the production of annual and perennial crops; while women are content to practice annual crops. It should be noted that women are increasingly interested in the collection of NWFPs and especially fruits that bring back substantial income for the household. Men are found in the middle links: (Matadi Kibala, 20% and Masanga Mbila, 25%). It was noted a total absence of men at the UPN and Cite Pumbu markets. This leads to the conclusion that fruit harvesting and retailing are the responsibility of women rather than men. This is because collecting just like retail requires a lot of time that men are not ready to spend. These findings are similar to Biloso (2006) who reported that 49.3% of the heads of households surveyed are men while 50.7% are women.
It is clear that the fruit trade is a function of the vendor marital status. Married people have significant social security contributions, hence the need to resort to an income-generating activity. These results resemble those of Biloso (2006) in valuing NWFPs which show that farmers living together with their partner represent the largest class of farmers (74% to 82.1%), it is evident that the exploitation of NWFPs is a function of the marital status of the farmer. This finding is consistent with Biloso & Lejoly (2006) reported that there were more women than men in the performance of this activity.
Concerning the diversity of fruits, this survey identified twenty-nine different fruits belonging to 23 families dominated by Anacardiaceae and Rutaceae families. These results are consistent with Kouebou et al. (2013) who identified about twenty fruits on sale belonging to 14 families dominated by Rutaceae (citrus fruits).
Regarding the frequency of fruit on the market, the findings of this survey showed that banana, plantain, papaya, coconut are the most common because they appear for six months while citrus fruits become common from March. There is a diversity of fruits in the UPN market while in other markets surveyed (Cité Pumbu, Matadi Kibala and Masanga Mbila), it was observed that the sale of fruits is selective such as: bananas, plantain, coconut (all year), pineapple (January-May) and citrus (March-June).
CONCLUSION
Preliminary observations were initiated at the Department of Biology to assess the biodiversity of different fruits sold in Kinshasa markets and their seasonality. Twenty-nine fruits were inventoried in UPN, MatadiKibala, Cité Pumbu and Masanga Mbila markets between January and June 2016. The major groups of these fruits come from Kongo Central province which is the nearest province of Kinshasa city. They belong to twenty-three botanical families dominated by Anacardiaceae and Rutaceae families.
The findings of this study showed that more women are interested in selling fruits than men; while the permanent presence of plantain, banana, papaya and watermelon on the market during the six months of the survey, followed by citrus fruits (lemon, orange, grapefruit and mandarin) which appear from the third month of the year, followed by the disappearing of safou and rambutan, found more in the first two months i.e. January and February, while in June appears the carombola. These fruits are kept in various ways from purchase to sale. The sale of fruits is an old activity for the majority of the respondents and it was showed in the time that vendors have spent in this activity. Knowing that the sale of fruits is a very profitable activity, it allows the vendors to provide to their own needs and the one of their families. Considering the Congolese vegetal biodiversity, all these elements are important for they serve as the basis for the development of a research strategy for the promotion of fruit resources in DRC.
